Abstract-The influence of waste age on the characteristic of leachate from a landfill site where young and mature waste cells were investigated over a period of six years to evaluate the impact of waste age on quality of leachate generated. Results of the study revealed that the leachate quality is affected by waste age due to its impacts to bacterial growth and chemical reaction in the waste mass of landfill.
I. INTRODUCTION
Leachate is the liquid percolation that drains through the waste in the landfill varies widely depend on waste type and the waste age (Christensen et al., 1994; Lema et al., 1988; Lu et al., 1985; Pohland and Harper 1985) . Typically, the leachate can be characterized into three major groups as shown in Table 1 . The three major groups are mainly organic matters, inorganic matters and xenobiotic organic compounds. Beside these, other compounds are also likely present in the leachate such as arsenate, barium, borate, cobalt, lithium, mercury, selenate and sulfide however in small quantity and of less significant level. Leachate quality is significantly influence by the waste age or length of time after waste fill. It is reported that leaching quality achieved at maximum after two or three years and decline subsequently (McBean et al, 1991; Lu et al., 1985) . Also there is reporting that leachate from young landfill will be high in BOD and COD and decline subsequently to level off after 10 years (Akyurek, 1995) .
The purpose of this paper is to study the influence of waste age on quality of leachate leaching out from sanitary that yield various pollutants that pose environmental pollution to soil and groundwater.
II. MATERIAL AND METHOD
The leachate data used in this study was obtained from the performance results of a landfill site at Toronto over a period of five years and fifteen years for the young age and mature age part of landfill respectively. The leachate composition was typical of both young and mature landfills. The landfill is deposited with wastes of solid, non-hazardous, industrial, commercial and institutional waste from municipalities and business.
The parameters evaluated include carbonaceous parameters such as BOD, COD and DOC, nitrogeneous parameters include ammonia, nitrate, nitrite, TKN and other parameters include alkalinity, calcium, chloride, conductivity, hardness, iron, magnesium, pH, phenols, phosphorus, sodium, sulphate and total suspended solids.
Characteristic of leachate are analyzed statistically in term of linear regression on performance data obtained over the period of five and fifteen years for young and mature landfill.
III. RESULT AND DISCUSSION
In this study, landfill of both young and mature waste cells that are designed with a typical engineered hydraulic trap as shown in Fig. 1 to contain and collect leachate to minimize groundwater impact. The young and old waste cells if are in operation of five and fifteen years respectively. Data of carbonaceous pollutants in leachate of young waste cell of landfill is depicted in Table 2 The mean value for BOD, COD and DOC is 2031.62, 3641.2 and 1240 mg/l with standard deviation of 2754.85, 3949.71 and 1421.41 mg/l respectively. Maximum and minimum BOD, COD and DOC values obtained are 6350, 9600 and 3490 mg/l and 13.1, 226 and 90 mg/l respectively. The value of BOD and COD obtained is correlated well to the reported BOD and COD ranges of 4000-40,000 mg/l and 6,000-60,000 mg/l respectively for acetonogenic leachate typically from young landfill (Ehrig, 1983 (Ehrig, , 1988 ). This observation suggests that the performance data obtained from the young landfill of five years which is still experiencing the acetogenic phrase at the landfill that is still active. Higher organic matter content is expected in this leachate due to generation of dissolved and solubilized organic matter. On the other hand, data of carbonaceous pollutant in leachate of landfill over fifteen years is depicted in Table 3 and Fig. 3 The values of BOD and COD achieved are well correlated to the reported value of BOD and COD ranges of 20-550 mg/l and 500-4500 mg/l respectively for methanogenic leachates (Ehrig, 1983 (Ehrig, , 1988 ) which further suggest that mature leachate produce lower organic matter content with clear indication that efficient degradation of dissolved organic matter can be well achieved. Performance data of nitrogeneous pollutants in leachate of young waste cell of landfill is illustrated in Table 4 and On the other hand, nitrogeneous pollutants in leachate of the mature waste cell landfill is shown in Table 5 and Fig. 5 It is also believed that ammonia is mainly released from the decomposition of organic matter such as protein (Robinson, 1995; Burton and Watson-Craik, 1998). Thus ammonia appear to be a good indication of organic nitrogen in the leachate. Data of other pollutants in leachate of the new waste cell landfill is depicted in Table 6 and Fig. 6 Also, data of other pollutants over fifteen years from the mature waste cell is depicted in Table 4 .10 and Fig. 7 respectively. There is observed difference of these parameters between acenogenic phase and methanogenic phase likely due to the effects of sorption, complexation and precipitation. Decreasing trend in concentration with time of these pollutants could be also due to washout by leaching as reported in some study (Ehrig 1983 (Ehrig , 1988 ). combination of physical, chemical and biological processes whereby waste age has impact to performance of landfill that generate leachate. Results reveal that leachate quality correlates well with the waste age. This is largely due to microbial degradation of both organic and inorganic constituents in the waste experience different exposure of acetogenic and methanogenic phases.
